Deeply virtual exclusive reactions offer an unique opportunity to study the structure of the nucleon at the parton level as one has access to Bjorken x B and momentum transfer to the nucleon t at the same time. Such processes can reveal much more information about the structure of the nucleon than either inclusive electroproduction or elastic form factors alone. Dedicated experiments to study Deeply Virtual Compton Scattering (DVCS) and Deeply Virtual Meson Production (DVMP) have been carried out in Hall B at Jefferson Lab. DVCS helicity-dependent and helicityindependent cross sections and beam spin asymmetries have been measured with CLAS, as well as cross sections and asymmetries for the π 0 , η, ρ 0 , ρ + , ω and φ for exclusive electroproduction. The data were taken in a wide kinematic range in Q 2 =1-4.5 GeV 2 , x B =0.1-0.5, and |t| up to 2 GeV 2 . We will discuss the interpretation of these data in terms of traditional Regge and Generalized Parton Distributions models. We view the work presented in this report as leading into the program of the Jefferson Lab 12 GeV upgrade. The increased energy and luminosity will allow us to acquire data at much higher Q 2 and x B , and perform Rosenbluth L/T separations of the cross sections.
Introduction
The mapping of the nucleon's structure in terms of the Generalized Parton Distributions (GPDs) is one of the major objectives of Jefferson Lab. The GPDs give access to the complex internal structure of the nucleon, such as correlations between the parton transverse spatial and longitudinal momentum distributions. They provide a unified picture of the nucleon form factors, polarized and unpolarized parton distributions, and provide access to the contribution of the total parton angular momentum to the nucleon spin.
Hard exclusive processes of a meson or photon electroproduction of the nucleon are the key processes to access the GPDs from the experimental observables. At high photon virtuality Q 2 and high energy transfer ν in the Bjorken scaling regime, the scattering amplitude of the hard exclusive processes factorizes into a hard scattering part (exactly calculable in QCD) and a nucleon structure part described by the GPDs.
Deeply virtual Compton scattering
CLAS has published the DVCS beam-spin asymmetries (BSA) [1, 2] and longitudinally polarized target asymmetries [3] . By fitting these data in a largely model-independent way, the imaginary parts of two Compton Form Factors Im(H ) and Im(H ) were extracted with uncertainties on the order of 30% [4] . In the framework of the dominance of the Generalized Parton Distribution H and twist-2 accuracy the real and imaginary parts of the Compton Form Factor H were extracted [5] . In addition to the CLAS data, helicity-independent and helicity-dependent DVCS cross sections were used in this analysis [6] . These are the first attempts to get access to the GPDs from experimental data. The CLAS group is now working on the determination of the absolute DVCS cross sections in a wide kinematic region.
Pseudoscalar mesons π 0 and η electroproduction
The reactions ep → e ′ p ′ π 0 and ep → e ′ p ′ η were measured with the CLAS spectrometer at a beam energy of about 6 GeV. The virtual photon cross section can be written as
where φ denotes the azimuthal angle between the hadronic and leptonic scattering planes and h is the electron beam polarization. The large acceptance of CLAS enabled the data to be grouped into about 2000 bins in Q 2 , t x B and φ for π 0 and about 1000 bins for η production. For unpolarized electrons (h = 0) the separation of the φ dependence in moments of a constant, cosφ , and cos2φ allows us to obtain σ T + εσ L , σ T T and σ LT separately.
Separated structure functions
The separated structure functions σ T + εσ L , σ T T , and σ LT as a function of −t were obtained from fits to the differential cross section data for 15 intervals in Q 2 and x B , two of which are shown in Fig 1. Since the structure functions at the present kinematics cannot be described by the leading order handbag approach, we display the results of a Regge-type analysis [7] . It appears that the Regge approach can account for the main features of the structure functions, both in their magnitude and their relationships to each other. t-slope
In the Regge framework the cross sections can be expressed according to the following form: dσ /dt ∝ exp (B(x B )t) with slope B(x B ) = 2αln(1/x B ), where the parameter α ∼ 1.1. Remarkably, the shape of the slope is seen to be almost completely independent of Q 2 [8] . Equally remarkably, it follows the Regge predicted shape with α ∼ 1.1 with no further adjustable parameters.
The ratio of cross sections for η and π 0 Even though the current experiments are limited in Q 2 and t, it has been argued [9] that precocious factorization of the ratios of cross sections as a function of x B could be valid at relatively lower Q 2 than for the cross sections themselves. The ratio of cross sections for π 0 and η electroproduction from our data [8] is almost independent of x B and varies from 0.3 to 0.4 with increasing t. This is in contrast to the prediction [9] , where this ratio is equal to ∼1. However, we cannot compare directly with [9] since σ L and σ T were not separated.
Beam spin asymmetry
The beam spin asymmetry (BSA) directly yields the L − T interference structure function σ ′ LT . Any observation of a non-zero BSA would be indicative of an L-T interference. Sizable beam spin asymmetries for exclusive π 0 and η meson electroproduction have been measured above the resonance region over a large number of kinematic bins for the first time [10, 11] .
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The large non-zero asymmetries imply that both transverse and longitudinal amplitudes participate in the process. The results of a Regge model calculation at least qualitatively describe the experimental data.
Vector mesons electroproduction
The CLAS collaboration has already published the cross sections for the ρ 0 [12] , ω [13] and φ [14] . For the ρ + channel, the first-ever measurement of its cross section was recently published [15] . Fig. 2 shows the total longitudinal cross section σ L (γ * p → pρ 0 ) as a function of W for fixed Q 2 . The JML model [16] (the dot-dashed curve) is able to successfully reproduce the cross sections for almost all of our (Q 2 ,W ) range. [17] and the thin solid curve shows the result of the VGG calculation [18] . The thick solid curve is the VGG calculation with the addition of the new t-channel meson exchange term. The dot-dashed curve shows the results of the Regge JML calculation.
In Fig. 2 , the dashed line shows the results of the GK model [17] , while the thin solid line shows the result of the VGG model [18] . We see that GPD models give a good description of the high and intermediate W region, down to W ∼ 5 GeV. At high W , the slow rise of the cross section is due to the gluon and sea contributions, while the valence quarks contribute only at small W . At lower W values, where the new CLAS data lie, both the GK and VGG models fail to reproduce the data. This discrepancy can reach an order of magnitude at the lowest W values. The trend of these particular GPD calculations is to decrease as W decreases, whereas the data increase. The same behavior was observed in the low W region for the exclusive electroproduction of the ρ + . An attempt to reconcile the GPD calculation with the low W ρ 0 cross sections is presented in Ref. [19] . Through a toy-model, t-channel meson exchanges are included in the GPDs, and the result of this calculation (actually a fit) is illustrated by the thick blue curve in Fig. 2 .
Conclusion
Cross sections and asymmetries for the γ, π 0 , η, ρ 0 , ρ + , ω and φ exclusive electroproduction in a wide kinematic range of Q 2 , t and x B have been measured and initial analyses already are showing remarkable results. We view the work presented here as leading into the program of the Jefferson Lab 12 GeV upgrade. The increased energy and luminosity will allow us to extend the analysis presented here at much higher Q 2 and x B , as well as to perform Rosenbluth L/T separations.
